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(57)Abstract: 

PURPOSE: To accurately reduce the unbalance quantity of a 
tire by clearly graphing the magnitude of the unbalance quantity 
of an individual strip member and the position where the max. 
and min. are present. 

CONSTITUTION: In executing a factor waveform separation 
method, the waveforms of respective factor tires, that is, the 
waveforms of the tires wherein the position of the joint part of 
individual strip members is altered is limited to a primary 
waveform of a cos curve. Therefore, the respective waveforms 
become clear and the max. value and min. value can be easily 
superposed one upon another and two waveforms can be 
averaged simply and easily. The phases of the obtained 
synthetic waves are shifted to allow the positive max. value and 
negative min. value of the respective synthetic waves to 
coincide with each other and superposition is made easy. 
Therefore, the unbalance quantity of a tire can be accurately 
reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tire production process which carries out same number manufacture of the tire which 
prepared the joint section of one band-like member which divides the periphery of a tire into even pieces 
and constitutes a tire on the dividing point with the number of partitions, Angle thetamin with the point 
which serves as an origin/datum on a tire periphery, and imbalance min measured with the tire static 
imbalance measuring instrument about each tire manufactured by said tire production process to accomplish, 
The measurement process which measures the amplitude u between imbalance maximum and the imbalance 
minimum value, Angle thetamin measured at said measurement process The primary wave form creation 
process which makes the primary wave form which approximated the imbalance part blanket-like voice on a 
tire periphery by the primary trigonometric function from the amplitude u, The factor waveform analysis 
process of expressing the each first wave of the tire of said number of partitions and same number on the 
basis of the joint section of other band-like members which constitute a tire, averaging all that primary wave 
form, and searching for the factor wave of each band-like member, The full-wave type analysis process of 
searching for the factor wave of all the band-like members that ******** t j re production process and 
said measurement process, and said factor waveform analysis process, and constitute a tire, So that the 
factor wave of said all band-like members may be compared and the wave amplitude which shows the 
amount of imbalance of the tire simple substance which compounded all the factor waves in piles may serve 
as min The reduction approach of the amount of imbalance of the tire characterized by having the joint 
location distribution process of distributing the location of the joint section of each band-like member on a 
tire periphery in case each band-like member is assembled. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reduction approach of the amount of imbalance of a 
tire, especially relates to the reduction approach of the amount of imbalance of a tire covering a tire 
periphery top. 
[0002] 

[Description of the Prior Art] As evaluation and the approach of reduction of the amount of imbalance 
covering the periphery top of a tire, conventionally With a tire static imbalance measuring instrument, the 
distance from the center of rotation of a tire, So that the maximum of the amount of imbalance expressed 
with a product with the mass of the local part of the tire in the location and the lightweight point location 
where the amount of imbalance serves as min on a tire periphery may be measured and the amount of 
imbalance may decrease The location of the joint section of each band-like member which constitutes a tire 
was distributed suitably for hoop direction each location of a tire, and balance is taken. Or it manufactures 
so that there may be no dispersion in local weight along a tire hoop direction about each band-like member. 
For example, thick dispersion of the direction of a long picture of tread rubber with the heaviest weight or 
side rubber is made small. 

[0003] Effectiveness was minute although the amount of imbalance of a tire was conventionally reduced by 
such approach, and these approaches take great efforts by a facility, cost, and the man day. moreover, since 
the magnitude of the contribution of imbalance of each band-like member which constitutes a tire, i.e., the 
amount of each band-like member, the location where the maximum min exists had not been grasped 
clearly, they suited the situation that the object of a cure could not be caught clearly. 
[0004] In addition, there are JP,4-76295,B and JP,4-193528,A as a related technique. 
[0005] 

[Problem(s) to be Solved by the Invention] It is the purpose to acquire the reduction approach of the amount 
of imbalance of a tire that the magnitude of the amount of imbalance of each band-like member and the 
location where the maximum min exists can grasp this invention clearly in consideration of the above- 
mentioned fact, and the amount of imbalance of a tire can be reduced exactly. 
[0006] 

[Means for Solving the Problem] The reduction approach of the amount of imbalance of the tire of this 
invention according to claim 1 The tire production process which carries out same number manufacture of 
the tire which prepared the joint section of one band-like member which divides the periphery of a tire into 
even pieces and constitutes a tire on the dividing point with the number of partitions, Angle thetamin with 
the point which serves as an origin/datum on a tire periphery, and imbalance min measured with the tire 
static imbalance measuring instrument about each tire manufactured by said tire production process to 
accomplish, The measurement process which measures the amplitude u between imbalance maximum and 
the imbalance minimum value, Angle thetamin measured at said measurement process The primary wave 
form creation process which makes the primary wave form which approximated the imbalance part blanket- 
like voice on a tire periphery by the primary trigonometric function from the amplitude u, The factor 
waveform analysis process of expressing the each first wave of the tire of said number of partitions and 
same number on the basis of the joint section of other band-like members which constitute a tire, averaging 
all that primary wave form, and searching for the factor wave of each band-like member, The full-wave type 
analysis process of searching for the factor wave of all the band-like members that ******** s ^ t j re 
production process and said measurement process, and said factor waveform analysis process, and constitute 
a tire, So that the factor wave of said all band-like members may be compared and the wave amplitude 
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which shows the amount of imbalance of the tire simple substance which compounded all the factor waves 
in piles may serve as min It is characterized by having the joint location distribution process of distributing 
the location of the joint section of each band-like member on a tire periphery in case each band-like member 
is assembled. 
[0007] 

[Function] Same number manufacture of the tire which prepared the joint section of one band-like member 
which divides the periphery of a tire into even pieces and constitutes a tire from a reduction approach of the 
amount of imbalance of the tire of this invention according to claim 1 on the dividing point in a tire 
production process is carried out with the number of partitions. 

[0008] Next, angle thetamin with the point which serves as an origin/datum on a tire periphery, and 
imbalance min measured with the tire static imbalance measuring instrument about each tire manufactured 
by the tire production process in the measurement process to accomplish The amplitude u between 
imbalance maximum and the imbalance minimum value is measured. 

[0009] Next, angle thetamin measured at the measurement process in the primary wave form creation 
process The primary wave form which approximated the imbalance part blanket-like voice on a tire 
periphery by the primary trigonometric fimction is made from the amplitude u. 
[0010] Next, in a factor waveform analysis process, the each first wave of the tire of the number of 
partitions and the same number is expressed on the basis of the joint section of other band-like members 
which constitute a tire, all that primary wave form is averaged, and the factor wave of each band-like 
member is searched for. 

[001 1] Next, in a full- wave type analysis process, the factor wave of all the band-like members that 
******** a tire production process, a measurement process, and a factor waveform analysis process, and 
constitute a tire is searched for. 

[0012] Next, in a joint location distribution process, all factor waves are compared, and in case each band- 
like member is assembled so that the wave amplitude which shows the amount of the imbalance of the tire 
simple substance which compounded all the factor waves in piles may serve as min, the location of the joint 
section of each band-like member is distributed on a tire periphery. 

[0013] By making it this appearance, the magnitude of the amount of imbalance of each band-like member 
and the location where the maximum min exists can grasp clearly, and can reduce the amount of imbalance 
of a tire exactly by this. 
[0014] 

[Example] One example of this invention is explained according to drawing 1 - drawing 4 below. 

[0015] The periphery of the tire 10 as shown in drawing 1 (B) is divided into even pieces, and same number 

manufacture of the tire which prepared the joint section of one band-like member which constitutes a tire 1 0 

on the dividing point is carried out with the number of partitions (tire production process). 

[0016] Next, the imbalance condition of a tire 10 is measured with the existing static imbalance measuring 

instrument (measurement process). 

[0017] As measured data, it is include- angle thetamin from the criteria location PI to the imbalance 
minimum location P2 on a lightweight point location (thetamin), i.e., a tire periphery. It asks for the 
maximum amplitude u of imbalance (u), i.e., the difference of maximum and the minimum value. 
[0018] From the maximum amplitude (u) of such lightweight point locations (thetamin) and imbalance, the 
amount U of imbalance on a tire periphery is expressed by the degree type 1 as a primary wave form as 
shown in drawing 1 (A) (primary wave form creation process). 
[0019] 
[Equation 1] 

U = u / 2 ■ cos (180 - 0 min 4- X ) 

[0020] However, the include angle from the criteria location PI to an any selected point is made into X 
degrees on a tire periphery. In order to apply the factor waveform-separation technique, location I/L and J of 
the joint section of the inner liner of a tire 1 0 to the appearance shown in drawing 1 (B) next, as a reference 
point PI on a tire periphery The tire 12 as shown in drawing 2 (A) which made the location TRJ of the joint 
section of a tire tread in agreement with this origin/datum I/L and J is manufactured, and the lightweight 
point location (thetalmin) of this tire 12 and the maximum amplitude (ul) of imbalance are measured with a 
static imbalance measuring instrument. 

[0021] The primary wave form Ul shown by the degree type 2 as shown in drawing 2 (A) from this 
measurement result is illustrated. 
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[0022] 
[Equation 2] 

U 1 = u 1 / 2 • cos (180 - 0 lmin + X ) 

[0023] Next, the tire 14 as shown in drawing 2 (B) which was able to shift 180 degrees of locations TRJ of 
the joint section of a tire tread from this origin/datum I/LandJ is manufactured, and the lightweight point 
location (theta2min) of this tire 14 and the maximum amplitude (u2) of imbalance are measured with a static 
imbalance measuring instrument. 

[0024] The primary wave form U2 shown by the degree type 3 as shown in drawing 2 (B) from this 
measurement result is illustrated. 
;0025] 
Equation 3] 

U2 = u2/2 'cos (180 - B 2jnin+ X ) 

[0026] Next, the wave of Ul and the wave of U2 are piled up and averaged on drawing, and synthetic wave 
U1+U2 as shown in drawing 2 (C) are plotted (factor waveform analysis process). 

[0027] Next, the factor wave of all the band-like members that ******** sa [^ tire production process and 
said measurement process, and said factor waveform analysis process, and constitute a tire 10 is searched for 
(full-wave type analysis process). 

[0028] For example, the tire 16 which made location I/L and J of the joint section of an inner liner in 
agreement [ the location TRJ of the joint section of a tire tread as shown in drawing 3 (A) ] with this 
origin/datum TRJ as an origin/datum on a tire periphery is manufactured, and the lightweight point location 
(theta'lmin) of this tire 16 and the maximum amplitude (u'l) of imbalance are measured with a static 
imbalance measuring instrument. 

[0029] Primary wave form U'l shown by the degree type 4 as shown in drawing 3 (A) from this 
measurement result It illustrates. 
[0030] 
[Equation 4] 

U P 1 = u' 1 / 2 • c o s (180 - 0 9 lmin4 X) 

[003 1] Next, the tire 1 8 which was able to shift 1 80 degrees location I/L and J of the joint section of an inner 
liner from the origin/datum TRJ as shown in drawing 3 (B) is manufactured, and the lightweight point 
location (theta'2min) of this tire and the maximum amplitude (u'2) of imbalance are measured with a static 
imbalance measuring instrument. 

[0032] The primary wave form U ! 2 shown by the degree type 5 as shown in drawing 3 (B) from this 
measurement result is illustrated. 
[0033] 
[Equation 5] 

IT 2 - u f 2 / 2 • c o s ( 180 - G ' 2min -\ X ) 

[0034] Next, the wave of U ? l and the wave of U f 2 are piled up and averaged on drawing, and the synthetic 
wave U'l+U'2 as shown in drawing 3 (C) is plotted. 

[0035] Next, a phase can be shifted, a polymerization (the amount of phase shifts of alpha= 151 .9 degrees) 
is carried out, and it is made for the amplitude u3 of this synthetic wave U3 to become the smallest like, at 
the appearance which is shown in drawing 4 and which is shown in the fictitious outline of drawing 4 so that 
the forward maximum of synthetic wave U1+U2 or the negative minimum value, and the negative minimum 
value or the forward maximum of the synthetic wave U'l+U'2 may be in agreement. 

[0036] Next, based on this amount alpha of phase shifts, the clearance on the tire periphery of the location 
TRJ of the joint section of a tire tread, and location I/L and J of the joint section of an inner liner is defined, 
and tread rubber and inner liner rubber are stuck on a shaping drum according to this at the time of tire 
manufacture (joint location distribution process). 

[0037] Similarly the clearance on the tire periphery of the joint section of each band-like member which 
constitutes a tire is defined, and each band-like member is stuck on a shaping drum according to this at the 
time of tire manufacture. 

[0038] Therefore, by the reduction approach of the amount of imbalance of the tire of this example, in order 
that the imbalance which each band-like member of a tire has at the time of tire manufacture might stick on 
a shaping drum so that each other may be offset mutually, the synthetic wave as a wave of the amount of 
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imbalance of a product tire had the small amplitude, and reduction of the amount of imbalance 
accomplished it. 

[0039] thus, by the reduction approach of the amount of imbalance of the tire of this example Since the 
wave of the tire which changed the location of the joint section of a band-like member wave-like [ of each 
factor tire ], i.e., each, was limited to the primary wave form made into the cosin curve in enforcing a factor 
waveform-separation method While each wave becomes clear, and superposition of two wave-like 
maximums and minimum values is made easily and being able to perform two wave-like averages simply 
easily Can shift the phase of the obtained synthetic wave and the forward maximum of each synthetic wave 
and the negative minimum value are made in agreement, and since it becomes easy to carry out a 
polymerization, the amount of imbalance of a tire can be reduced exactly. 

[0040] Moreover, by the reduction approach of the amount of imbalance of the tire of this example, since 
the contribution to the amount of imbalance for every band-like member becomes clear quantitatively unlike 
the conventional approach and direct contrast can be carried out with the data of a factor system, for 
example, the elongation of each band-like member, thickness, etc., it is greatly useful to an improvement. 
[0041] 

[Effect of the Invention] Since this invention was made into the above-mentioned approach, the magnitude 
of the amount of imbalance of each band-like member and the location where the maximum min exists can 
grasp clearly, and have the outstanding effectiveness that the amount of imbalance of a tire can be reduced 
exactly. 

[Translation done.] 
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